Endotoxin stuns cGMP-mediated pulmonary vasorelaxation.
Net pulmonary vascular tone is determined by the balance of pulmonary vasorelaxation and vasoconstriction. In endotoxemic rats, cGMP-mediated pulmonary vasorelaxation is impaired through neutrophil-dependent mechanisms, yet agonist stimulated vasoconstriction remains intact. Endotoxin-induced lung neutrophil accumulation is a transient response. In models of myocardial ischemia-reperfusion injury, "stunning" or reversible cardiac dysfunction is also associated with a reversible neutrophil presence. We hypothesized that lung neutrophil accumulation and dysfunction of cGMP-mediated pulmonary vasorelaxation is reversible after an endotoxin challenge. Our purpose was to examine lung neutrophil accumulation and endothelium-dependent and -independent mechanisms of cGMP-mediated pulmonary vasorelaxation 4 and 48 h after endotoxin challenge. Rats (n = 5 per group) were studied 4 and 48 h after injection of saline or endotoxin (500 micrograms/kg, intraperitoneal). Endothelium-dependent relaxation by receptor-dependent (acetylcholine) and -independent (A23187) mechanisms and endothelium-independent (sodium nitroprusside) relaxation were studied in isolated pulmonary artery rings preconstricted with phenylephrine. Lung neutrophil accumulation was examined by lung myeloperoxidase assay. Lung neutrophil accumulation was increased at 4 h (p < .05 vs. control) and was attenuated by 48 h (p < .05 vs. endotoxin x 4 h) following endotoxin challenge. Similarly, the endotoxin-induced dysfunction of endothelium-dependent and -independent cGMP-mediated pulmonary vasorelaxation at 4 h normalized by 48 h. Endotoxin appears to induce reversible dysfunction of pulmonary vasorelaxation through stunning of vascular endothelial and smooth muscle cells.